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(54) ENGINE STARTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an engine 
starting device 1 which can relax the shocks 
accompanying torque transmission on starting the engine 
and in the middle of cranking. 

SOLUTION: When an engine starting signal is inputted, 
an ECU 3 gradually increases field magnetic flux by 
gradually increasing a field current energized to a shunt- 
wound coil 4c of a DC motor 4. After that, a battery 
current is energized to a series-wound coil 4b and an 
armature 4a by turning ON an electromagnetic switch 5 
(the energization to an exciting coil 5c). By this, the 
output torque of a starter is not drastically risen. The 
output torque is gradually increased together with the 
increase of the field magnetic flux. Accordingly, the 
generation of shocking torque can be suppressed during 
the energization to the DC motor 4. Large shocks are 
not applied to a torque transmission mechanism. As a 
result, the reliability of the starter can be secured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A starter which has a direct-current motor which forms a winding field with a series coil and a 
shunt coil, transmits torque of this direct-current motor to an engine, and starts this engine, 
In an engine starting system provided with a motor control means which controls an operation of 
said direct-current motor, 

An engine starting system if said motor control means is inputted [ an engine start signal ], 
wherein it makes field current energized to said shunt coil increase gradually. 
[Claim 2] 

A starter which has a direct-current motor which forms a winding field with a series coil and a 
shunt coil, transmits torque of this direct-current motor to an engine, and starts this engine, 
In an engine starting system provided with a motor control means which controls an operation of 
said direct-current motor, 

During cranking of said engine, said starter presumes said motor control means with an engine 
signal, and a position or a stage to energize said engine in front of the presumed position or 
stage or in the back. An engine starting system, wherein predetermined carries out time control 
of the field current energized to said shunt coil. 
[Claim 3] 

In an engine starting system indicated to claim 1, 

Only when an engine start signal is inputted, said motor control means, An engine starting 
system, wherein predetermined carries out time control of the field current which presumes a 
position or a stage when said starter energizes said engine with an engine signal, and is 
energized to said shunt coil during cranking of said engine in front of the presumed position or 
stage or in the back. 
[Claim 4] 

A starter which has a direct-current motor which forms a winding field with a series coil and a 
shunt coil, transmits torque of this direct-current motor to an engine, and starts this engine, 
In an engine starting system provided with a motor control means which controls an operation of 
said direct-current motor, 

Said starter is always connected with a crankshaft of said engine via a torque transmission 
means which has a clutch, 

An engine starting system, wherein said motor control means will continue energization until it 
starts energization to said shunt coil and idling of said engine is lost if an engine shutdown signal 
is inputted. 
[Claim 5] 

A starter which has a direct-current motor which forms a winding field with a series coil and a 
shunt coil, transmits torque of this direct-current motor to an engine, and starts this engine, 
In an engine starting system provided with a motor control means which controls an operation of 
said direct-current motor, 

Said starter is always connected with a crankshaft of said engine via a torque transmission 
means which has a clutch, 
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An engine starting system after said motor control means is inputted [ an engine shutdown 
signal ], wherein it energizes only a period which the idling direction of said engine rotates 
reversely to said shunt coil. 
[Claim 6] 

In an engine starting system indicated to claim 4 or 5, 

An engine starting system while energizing to said shunt coil at the time of idling of said engine, 
even if said motor control means is inputted [ an engine start signal ], wherein it forbids 
energization for starting said direct-current motor. 
[Claim 7] 

Which engine starting system indicated to claims 1-6, 

An engine starting system using for the engine automatic stop / restart system which carries 
out the automatic control of a stop of said engine and the restart. 
[Claim 8] 

An engine starting system indicated to claim 7, 

An engine starting system, wherein said motor control means changes control specification of 
field current energized to said shunt coil by a number of times operation or operating time of 
said starter. 
[Claim 9] 

An engine starting system indicated to claim 7, 

An engine starting system changing control specification of field current which said motor 
control means is with the time of the usual engine start and engine restart by said engine 
automatic stop / restart system, and is energized to said shunt coil. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the engine starting system provided with the starter which has a 
direct-current motor of a winding field type, and the motor control means which controls the 
field current of a winding field. 
[0002] 

[Description of the Prior Art] 

As conventional technology, there is an engine starting system indicated, for example to the 
patent documents 1. 

This engine starting system is provided with the direct-current motor which has a series coil and 
a shunt coil, and the motor control section which controls the energization current to a shunt 
coil. The motor control section is 1. The energization to a shunt coil is controlled so that the 
magnetic field of a series coil and the magnetic field of a shunt coil serve as the direction, when 
an engine load is too heavy, and it is 2. The energization to a shunt coil is controlled so that the 
magnetic field of a series coil and the magnetic field of a shunt coil serve as an opposite 
direction, when an engine load is too light, and it is 3. When an engine load is a normal range, the 
energization to a shunt coil is intercepted. 
[0003] 

[Patent documents 1] 

JP,3-37373,A 

[0004] 

[Problem(s) to be Solved by the Invention] 

By the way, in the starter which uses a direct-current motor, in order that the big incoming 
current of lock current flows may energize at the time of the energization to a direct-current 
motor, a big shock is added to the torque transmission mechanism of a starter, and there is a 
problem that the reliability of a starting device falls. 

In the middle of cranking, there is a problem that the transfer shock of torque occurs by an 

engine load change. 

[0005] 

When a starter performs engine start, there is a problem that an engine restart is restricted by 
opposite direction idling of the engine by which it is generated at the time of an engine 
shutdown. For example, in the vehicles carrying the common-name eco-run system which 
carries out the automatic control of a stop of an engine and the restart, in order that the restart 
after an engine automatic stop may be overdue, the reliability of an eco-run system falls. 
[0006] 

On the other hand, according to the engine load at the time of engine start (for example, engine 
temperature), the energization to a shunt coil is only controlled by the above-mentioned 
conventional technology (patent documents 1). According to engine temperature, the energizing 
direction to the shunt coil is only changed, and, specifically, the absolute value of the field 
current energized to a shunt coil is not controlled. 
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For this reason, the shocking torque generated at the time of engine start and the transfer 

shock generated during cranking cannot be controlled. 

[0007] 

This invention was accomplished based on the above-mentioned situation, and the purpose is in 
providing the engine starting system which can ease the shock accompanying the torque 
transmission in the middle of the time of engine start, and cranking. 
[0008] 

[Means for Solving the Problem] 
(Invention of claim 1 ) 

An engine starting system of this invention is provided with the following. 

A starter which has a direct-current motor which forms a winding field with a series coil and a 

shunt coil, transmits torque of this direct-current motor to an engine, and starts this engine. 

A motor control means which controls an operation of a direct-current motor. 

A motor control means makes field current energized to a shunt coil increase gradually, when an 

engine start signal is inputted. 

[0009] 

Since generating torque of a direct-current motor is proportional to a product of current and a 
field bunch which are energized to a direct-current motor, generating torque also increases it 
gradually by making field current energized to a shunt coil increase gradually. As a result, 
generating of shocking torque accompanying incoming current energized to a direct-current 
motor at the time of engine start can be controlled. 
[0010] 

(Invention of claim 2) 

An engine starting system of this invention is provided with the following. 

A starter which has a direct-current motor which forms a winding field with a series coil and a 
shunt coil, transmits torque of this direct-current motor to an engine, and starts this engine. 
A motor control means which controls an operation of a direct-current motor. 
As for a motor control means, predetermined carries out time control of the field current which 
presumes a position or a stage when a starter energizes an engine with an engine signal, and 
energizes it to a shunt coil in front of the presumed position or stage or in the back during 
engine cranking. 
[0011] 

Since according to this composition generating torque of a direct-current motor is controlled 
when predetermined carries out time control of the field current energized to a shunt coil 
corresponding to a load change generated by engine expansion/pressing operation in the middle 
of cranking, A shock produced when a starter energizes an engine during cranking can be eased. 
[0012] 

(Invention of claim 3) 

In an engine starting system indicated to claim 1, 

Only when an engine start signal is inputted, a motor control means, Predetermined carries out 
time control of the field current which presumes a position or a stage when a starter energizes 
an engine with an engine signal, and is energized to a shunt coil during engine cranking in front of 
the presumed position or stage or in the back. 

According to this composition, a shock produced when generating of shocking torque 
accompanying incoming current energized to a direct-current motor at the time of engine start 
can be controlled and a starter energizes an engine during cranking can be eased. 
[0013] 

(Invention of claim 4) 

An engine starting system of this invention is provided with the following. 

A starter which has a direct-current motor which forms a winding field with a series coil and a 

shunt coil, transmits torque of this direct-current motor to an engine, and starts this engine. 

A motor control means which controls an operation of a direct-current motor. 

A starter is always connected with an engine crankshaft via a torque transmission means which 

has a clutch. If an engine shutdown signal is inputted, a motor control means will continue 
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energization until it starts energization to a shunt coil and idling of an engine is lost. 

Since according to this composition engine torque can be changed into electrical energy with a 

direct-current motor and a braking effort (dynamic braking) can be acquired, engine idling time 

can be shortened. 

[0014] 

(Invention of claim 5) 

An engine starting system of this invention is provided with the following. 

A starter which has a direct-current motor which forms a winding field with a series coil and a 

shunt coil, transmits torque of this direct-current motor to an engine, and starts this engine. 

A motor control means which controls an operation of a direct-current motor. 

A starter is always connected with an engine crankshaft via a torque transmission means which 

has a clutch. A motor control means energizes only a period which the engine idling direction 

rotates reversely to a shunt coil, after an engine shutdown signal is inputted. 

[0015] 

Since according to this composition engine torque can be changed into electrical energy with a 
direct-current motor and a braking effort (dynamic braking) can be acquired, engine idling time 
can be shortened. Since only a period which the engine idling direction rotates reversely is 
energized to a shunt coil, it can shorten the resistance welding time and can shorten engine 
idling time efficiently. 
[0016] 

(Invention of claim 6) 

In an engine starting system indicated to claim 4 or 5, 

A motor control means forbids energization for starting a direct-current motor, even if an engine 
start signal is inputted, while energizing to a shunt coil at the time of idling of an engine. 
Since according to this composition a direct-current motor is not started until an engine stops 
thoroughly (engine speed value =0), a restart by a starter is not performed at the time of engine 
idling, and the reliability of a start-up system can be improved. 
[0017] 

(Invention of claim 7) 

Which engine starting system indicated to claims 1-6, 

It is used for the engine automatic stop / restart system which carries out the automatic control 
of a stop of an engine and the restart. 

Since the engine number of times of start up (number of times of restart after automatic stay) 
increases in vehicles carrying an engine automatic stop / restart system, it is very preferred to 
use which engine starting system indicated to claims 1-6 to vehicles carrying its engine 
automatic stop / restart system. 
[0018] 

(Invention of claim 8) 

In which engine starting system indicated to claims 1-7, 

A motor control means changes control specification of field current energized to a shunt coil by 
a number of times operation or operating time of a starter. 

It is desirable to change control specification of field current energized to a shunt coil by a 
number of times operation or operating time of a starter according to it since other design 
constants [ exhausting / a brush ] change. 
[0019] 

(Invention of claim 9) 

An engine starting system indicated to claim 7, 

Control specification of field current which a motor control means is with the time of the usual 
engine start and engine restart by the engine automatic stop / restart system, and is energized 
to a shunt coil is changed. 

Since an engine load becomes light in a direction at the time of restart after an engine automatic 
stop and an engine standup becomes early compared with the time of the usual engine start, it is 
desirable to change control specification of field current energized to a shunt coil in the time of 
the usual engine start and restart after an engine automatic stop. 
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[0020] 

[Embodiment of the Invention] 

Next, the embodiment of this invention is described based on a drawing. 
(The 1st example) 

Drawing 1 is a circuit diagram of the engine starting system 1. 

The engine starting system 1 of this example is applied to the vehicles carrying an engine 
automatic stop / restart system, and is provided with the starter (it lower~**s) for starting the 
engine 2, and automatic control is carried out by ECU3 (motor control means of this invention). 
[0021] 

With an engine automatic stop / restart system, when vehicles stop by crossing, traffic 
congestion, etc., for example, When the engine 2 is made to once stop automatically and a 
predetermined start condition is fulfilled after that, it is a common-name eco-run system which 
makes the engine 2 restart automatically (for example, when a driver steps on from a play key 
pedal again to an accelerator pedal). 
[0022] 

A starter comprises the electromagnetic switch 5 which turns on and off the energization 
current to the direct-current motor 4 of a double volume type which generates torque, and this 
direct-current motor 4, a torque transmission mechanism (not shown) which has a one way 
clutch, etc., It always connects with the crankshaft 2a of the engine 2 via this torque 
transmission mechanism. 

The direct-current motor 4 has the armature 4a and a winding field, and is formed with the 
series coil 4b by which this winding field was connected in series with the armature 4a, and the 
shunt coil 4c connected in parallel with the armature 4a. 
[0023] 

The electromagnetic switch 5 is the composition [ **** ] of having the traveling contact 5b 
which counters the stationary contact 5a of the lot connected to the energization circuit of the 
direct-current motor 4, and moves, and the exiting coil 5c which drives this traveling contact 5b 
by magnetism (suction). 

The detecting signal of the current sensor 6 which detects the current with which it flows 
through ECU3 into engine start/ stop signal, and a starter, The detecting signal of the engine 
speed sensor 7 which detects an engine speed value, the detecting signal of the crank position 
sensing device 8 which detects the crank position of the engine 2, etc. are inputted, and carry 
out energization control of the electromagnetic switch 5 based on these signals, and. The field 
current (a current amount and a current direction) energized to the shunt coil 4c is controlled. 
[0024] 

Next, the control procedure of the engine starting system 1 by ECU3 is explained based on the 
flow chart shown in drawing 2 . 

Step10 — An engine start signal is inputted into ECU3. This engine start signal is a start signal 
by the ON operation (the usual engine start) of an IG switch (not shown), or a restart signal after 
the engine automatic stop by an eco-run system. 
[0025] 

Step11 — It is judged whether engine start is possible. This judgment is carried out in order to 
forbid the restart at the time of engine idling, for example. Therefore, it is judged with engine 
start being possible at the time of engine speed value =0 (when the engine 2 has stopped 
thoroughly). 

Step12 — The field current energized to the shunt coil 4c is enlarged gradually. Thereby, the 

field bunch of the direct-current motor 4 increases gradually (refer to drawing 3 ). 

Step13 — The electromagnetic switch 5 is turned on (it energizes to the exiting coil 5c), and 

battery current is energized to the series coil 4b and the armature 4a. 

[0026] 

Step 14 — Starting (did the direct-current motor 4 rotate or not?) of a starter is judged. 
Step15 — After a starter starts, the field current energized to the shunt coil 4c is controlled to 
the maximum. If the direct-current motor 4 starts rotation, back electromotive force will occur 
and the incoming current which flows into the direct-current motor 4 will fall gradually. On the 
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other hand, by controlling to the maximum the field current energized to the shunt coil 4c, torque 
required since the engine 2 is driven is secured, and engine start can be performed good. 
[0027] 

(Effect of the 1st example) 

Since the field current energized to the shunt coil 4c is made to increase gradually in the engine 
starting system 1 of this example when an engine start signal is inputted, As shown in drawing 3 , 
the output torque of a starter does not rise rapidly and output torque also increases gradually 
with the increase in a field bunch (in addition, the dashed line graph of drawing 3 shows the 
output torque of the series winding type motor 4). Since generating of torque shocking at the 
time of the energization to the direct-current motor 4 can be controlled by this and a big shock 
is not added to a torque transmission mechanism, the reliability of a starter is securable. 
[0028] 

(The 2nd example) 

This example is an example which controls the field current energized to the shunt coil 4c 
corresponding to the load change generated by expansion/pressing operation in the middle of 
cranking of the engine 2, and explains the control procedure based on the flow chart shown in 
drawing 4 . 
[0029] 

Step20 — It is judged whether the crank position signal was inputted. 

Step21 — Based on the inputted crank position signal (a rotation speed signal may be used with 
a crank position signal), the start period and period which control the field current of the shunt 
coil 4c are computed. Here, as shown in drawing 5 (b), let the time of predetermined-time-delta- 
t-., -passing from the input time of a crank position signal be a control start period. 

[0030] 

Step22 — The field current of the shunt coil 4c is prescribed-period-delta-t-.| ^ -controlled (it 

energizes to the energizing direction and opposite direction to the series coil 4b). This 
prescribed period deltat^ may be changed according to a rotation speed signal. 

Step23 — It is judged whether start up of the engine 2 was completed. 

Step24 — After the completion of start up of the engine 2 is checked, the electromagnetic 

switch 5 is carried out OFF and the energization to a starter is stopped. 

[0031] 

When only prescribed period deltat ^ controls the field current energized to the shunt coil 4c 

corresponding to the load change generated by expansion/pressing operation of the engine 2 in 
the middle of cranking according to this example, Since the generating torque of the direct- 
current motor 4 is controlled as the real line graph of drawing 5 ( c) shows, the shock produced 
when a starter energizes the engine 2 during cranking can be eased. 
[0032] 

(The 3rd example) 

This example is an example which shortens the idling time at the time of an engine shutdown, 

and explains the control procedure based on the flow chart shown in drawing 6 . 

Step30 — An engine shutdown signal is inputted into ECU3. This engine shutdown signal is OFF 

of an IG switch. They are a stop signal by operation (the usual engine shutdown), or an engine 

automatic stop signal by an eco-run system. 

[0033] 

Step31 — It energizes to the shunt coil 4c (refer to drawing 7 ). 

Step32 — It is judged whether the engine 2 stopped. Here, it can judge with the signal of the 
engine speed sensor 7. When this decision result is NO (the engine 2 has not stopped), it returns 
to Step31, and when a decision result is YES, it progresses to Step33. 

Step33 — When an engine shutdown is checked, the energization to the shunt coil 4c is stopped. 
[0034] 

Since according to this example the braking effort (dynamic braking) by the direct-current motor 
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4 is acquired after a clutch is connected by energizing to the shunt coil 4c at the time of idling 
of the engine 2, as the real line graph of drawing 7 shows, the idling time of the engine 2 can be 
shortened. Generating time of the allophone which can shorten the time to an engine restart and 
is generated by this at the time of reverse idling of the engine 2 can be shortened. The dashed 
line graph shown in drawing 7 shows change of an engine speed value when not carrying out 
energization to the shunt coil 4c, and shows that idling time becomes long as compared with this 
example (real line graph). 
[0035] 

By this example, after the engine shutdown signal was inputted, before the clutch was 
connected, the example which starts the energization to the shunt coil 4c was indicated, but 
only the period which the idling direction of the engine 2 rotates reversely may be energized to 
the shunt coil 4c. In this case, resistance welding time to the shunt coil 4c can be shortened, 
and the idling time of the engine 2 can be shortened effectively. 

While energizing to the shunt coil 4c at the time of engine idling, even if an engine start signal is 
inputted, it is desirable to forbid the energization (energization to the electromagnetic switch 5) 
for starting the direct-current motor 4. In this case, since the direct-current motor 4 is not 
started until the engine 2 stops thoroughly, the restart by a starter is not performed at the time 
of engine idling, and the reliability of a start-up system can be improved. 
[0036] 

( Modification) 

In the above-mentioned example, by the number of times operation or operating time of a 
starter, since other design constants [ exhausting / a brush ] change, the control specification 
of the field current energized to the shunt coil 4c according to it may be changed. 
In the vehicles carrying an eco-run system, compared with the time of the usual engine start, in 
the direction at the time of the restart after an engine automatic stop, an engine load becomes 
light, and the standup of the engine 2 becomes early. Therefore, the control specification of the 
field current energized to the shunt coil 4c may be changed in the time of the usual engine start 
and the restart after an engine automatic stop. 
[0037] 

Although the 1st example indicated the example which applies the engine starting system 1 of 
this invention to an eco-run system, it cannot be overemphasized that it is applicable also to the 
usual vehicles which do not carry an eco-run system. 

The starter does not always need to be connected with the crankshaft 2a of the engine 2. For 
example, it is also possible to use the usual gear type starter which engages a pinion to the 
flywheel starter gear of the engine 2 only at the time of engine start. 
[Brief Description of the Drawings] 

[Drawing 1] It is a circuit diagram of an engine starting system (the 1st example). 

[Drawing 2] It is a flow chart which shows the control procedure at the time of engine start (the 

1st example). 

[Drawing 3] It is a graph which shows the field bunch of a direct-current motor, and change of 
output torque (the 1st example). 

[Drawing 4] It is a flow chart which shows the control procedure under cranking (the 2nd 
example). 

[Drawing 5] It is a time chart which shows the control method under cranking (the 2nd example). 
[Drawing 6] It is a flow chart which shows the control procedure at the time of an engine 
shutdown (the 3rd example). 

[Drawing 7] It is a graph which shows the example of control over the shunt coil at the time of an 
engine shutdown (the 3rd example). 
[Description of Notations] 

1 Engine starting system 

2 Engine 

3 ECU (motor control means) 

4 Direct-current motor 
4b Series coil 
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4c Shunt coil 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a circuit diagram of an engine starting system. 
[Translation done.] 
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[ m FF I f * <d 46 H 1 
[ft*ri l 1 

WfE^e — ^fiJfflJ^Stix iVv'vfeifit^AASJiS tff IB # £ = -T /He a * -t % # 

I tnt * * 2 ] 

HUB* — * ftfl»^a ft. MlE^^^^©^ 7 V Buffi* * - * |E 3i > *J V 

£ tt #^ 3 « £ fl# » £ ^ V ^ Wl ^ £ 9 ft 5£ L , ^ CD ft S £ ft B £ fc B# Jfi 
CD it* -5 VMi « , flfrlE^#3W/Weii«-t-5IHK«is(ES:3f5£o^FlHI»WJ-t-5 - h^mW 

imxm 3 1 

tfr IE — 9 § iJ #P ^ © , m v v £6 W) is # * s A * £ ft fc P# tc tf "C < , m I E m v v> > cd 

^ 7 y ^ y ^ f > str we ^ ^ — ^asairiE^^^^SrWI&i-sttKiSfcHtBJJHSr^^^vft 

tCi9il£t, ■^coff^Sftfc'fiB'SfcfiBfSgwBfjfc'Sv^tl^Ts «HE»# = ^/H-iB 20 
[ft #J* 4 ] 

it#3^^i^#3-</ui:-(?*il||^««r?gdEi-aiKSIi*--^Sr 3 firb, rcDEflfS^-^cDH] 
fe^;^inVv 5 >'tC^3tLT^iii^v?>'S'^«)Sii:S^^ — 9 t , 

fflfEK^^-^^f^ltlSr«^-rS*-^f!l«l^©<t^{ix53i^^^^»^«^*3V>T, 
lft IE ;* * — * fi , ??yftttS h/u^e^^SSr^bTSfrfS^Vv^vo^^^^tt^ 
# B# X tir S ft , 

tu IE * — * § ij #p # IS: (4 x m v v 5 v W it ft ■§■ # s A t) £ ft -5 t s hu IE # ^ = -f /H: a * £r IB 
Lt, sti IE ^ v> ^ » £ M ft < JS5*-ca«Sr«iR-t-S-i:SrW«ti-5^^^^*6ifi 

5 ] 

ifjIEE^^ — ^cof^Sj^ilfiJI^^S^E- — 9 M M ^ &k b & % ^ & ^ > ^ Ws 'l&W. X ^ 

tfr IE ^ ^ — ^ fi , ^ 7 -7f ^tt5 h 9 & ifr ffitZ^ > V >■ <z> 9 ^v^fftl' 

fltB#5t*£ * ft , 

BfT IE * — * $l IP IS (± , in f > it ft * & A # $ ft « , Hfr IE m V ^ © £ IE # 1*1 tf s iS! 

[ ft * m 6 ] 

HI jjt 4 J; fc f4 5 (^iE^feLfcnii^v 5 >'^EJ)iSSf'doV ,i T N 40 
tfJ IE * - * $0 HP © i± » ft IE m f V cd £ is B# iff IE # # =■ A /H: a * L X ^ .5 H (1 , 
y^vfeftfttiSAASntt, SfffEE»f£^-^^«a»-r5fc*coa*Sr«itt-5r t £ 

[ If * * 7 ] 

M * II 1 ~ 6 (C fE m L fST ft rt> CO 3i v v 5 > *6 1!) S g f4 . 
8 ] 

If * ^ 7 ic IE m L /cm ^ > *6 ft S S f± s 
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9 ] 

If * « 7 IS ft L It * > V *ft |b £ g ft , 

[ is n © & *m & r m ] 

[ 0 0 0 1 ] 

* - * tH «p t «r « x i > i? ifcmm m m n -r s „ 

[ 0 0 0 2 ] 

i m m (o s fff ] 

v 5 ^ a w a* m ® #* s m -a* a , m% ^ 4 <d m r t & m * j <d m r t & m % fa t % z> m 

[ 0 0 0 3 ] 

IWfF^ciK 1 ] 

#ffl? 3 - 3 7 3 7 3 -§-^t« 
[ 0 0 0 4 ] 

[ * B8 # HP * L J: 5 i -T 5 ItH ] 

» » St m <d ft « « a* t i- 6 t ^ 0 m m & & 3 „ 

4t5iV^5F B 1I^fe5 0 30 
[ 0 0 0 5 ] 

*l^5S«c l£ <fc 9 > ^^s^© I? IRS ft 3 k vn 5 BBJB*s*>*. W x. tf , i^^yo 

[ 0 0 0 6 ] 

r ft *f l , Jb te co # * ft #f t- tt , iv^y*&ft«F©iyv?yAf ( 09 *. 

ti m 1/ *? is m. & ) i- c t # # 3 ^ ^ co a « s- $j #p l t 5 « tt t? a> 5 „ * # w m » , 

3i^^vmSl-J^CT^#^^/p^coa«^-[^^r§0i9#K:TV^5fctt-e. # * =» /We S 

m -t 5 # a * © *& *r m. & m #p -f 5 t> -e « * ^ 0 40 

^ co * , xy v?yfetj^i^4t5jKf ft^ , Rtf ^ 5 V C»4t5fi 
SI W* Sr » S0 1" S r i IJtf 4V\ 
[ 0 0 0 7 ] 

* B W fi , ±lE*1f(cX-"3v , >-C/&£ftfc & ^ » 1 iHj f± , xy •yyjfeli|SO ! ^ 7 y 

o 

[ 0 0 0 8 ] 

[ WkM * M&:-r Z It & co #g ] 

( ft * * 1 CO & ) 
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9k, mm* — * oft®* As # i- * * — * mm^&k*ffix.z> 0 * — *m»&sttts ^ ^ 
i? *s tern m & a A z ti z> t , ^ /i>iz.mn-t z> nmnffi&i&* iz&jjdz&z t & 

[ 0 0 0 9 ] 

@:«e* — h a> 9 (is acsE* — ^t::a**n*«aEt*8i*i:©«fc 

„ ^■# = >fA'^iB*Sn5l|L«t«SESr»*KHIJPS*«"i:^J:?»» IS £ 1- y* 1 1£ * f- 

h A- * CO IS £ £ «J ftj -e # 5 o 
[0010] 

( ft * m 2 CD IS BJ ) 

l ( rcoB:»s^ — # <d mfc ft & ^ > ^ ^ fcfcm \s x m ^ >- i? ^ & tthWi £ it z> ? — 

9k, IS «E * - * co f£ » * M to -t 5 - 9 M W # S £ Sr fit x. 5 „ * - * 1H #P # gk tt » m v 
v co 9 y > * > 9 \- , x 9 ~ 9 fr^ > V > & tt m X Z fc&isi ± tem M & ^ > i> > it ^ 

[001 1 ] 

co « fiSUc J; H f3\ * 9 ^ ^ v ^ ^ ^ fx v V © 31 / EUSfc J; 

» ic # j£ L T = ^ It 3B * S 5 « * « *r Bf S © I* IB » «0 "f" * ^ t lc J: "9, 

— * CO IS ± h 9 # n m £ ti 5 ft * . ^yy^y^tl^^-^Jl^V^y^MitSSf 

[0012] 

( I f * Jg 3 CO IS BJ ) 

It * * l fs tfe L fc x yv'yfeiSStfc^t^ 

* — 9 M m # & !4 » ^ v v lb ft 4§- & A * £ Jx ft b* is fc* tf ft < , iyi?y©^7>Jf 

> 9~ f fc , * * - * # oi >• v n m -r % & e * fc i± b# m % > & > ft # f- <t t> *s j£ l. , 
co b# n jcp fti -r s n t % # gt i: -r * . 

r. co m h: i fi , xv^^^ibB#icji:?sS^- — ^lca«^tv5^A«gfc{c#5«^«]ft h 
/v 9 <Dm± : k$i}fflX g , K-o 9 y ^ * > 9 ^K7, 9 — ^iy^y^#^t5Sfl:ti:5 

« * £ n f p -e # 5 . 

[0013] 

( it * m 4 co m m ) 

rcDi£^^ — ^cDOK^jSr^V^^ICie^L-C^ni^^vSr^tfj^^S^^ — 
^ i , ittSE* — d'©f^ttSrlWlf*-a i E-^fWW¥ai:Srfll*.<5. * * - * l± , 9 y y ^ ^ 
m-f 5 h A' ^ gffSS: ^ Lt ^ v v? V co 9 y > 9 M (c ^B#5g|S § ht v^ 5 „ Sfc, * — 

^ *j to # s f* , ^ > v 5 v-if it ft %r & a $ n -s t , ^•#="'T/nca«srM^L-c, 

> cd S m & ft < ^Stt'ItSriit^r k Sr#f it5 0 

r. cd # ^ tr: j; ti tf % m.ffi,* — 9 \z X V ^ > > (D ®m t) % * ^ *r l^^fli V X MM ti 

( X S <M ft ) r t 5©x-> ly^yco^fef M*llt'#5„ 

[0014] 

( Mr * « 5 CD « bj ) 

IS BJ cd 3i v v 5 > felgf 14 , jt#3^/vi:^#3^/wJ:T^«|#^Sr^^-r5ffaE^ — 
r^E^^-^cDlElte^Srx^^^iceaLT^iii^^^Sr^iti^-BrS^^- 

^ t . miM ^ ~ 9 co ftm & m m 1~ % ^ - 9 m m ^ & k & m ?l z> * * 9 - 9 « , 9 y v 

^1- 5 h /is 9 ft VX ^ > > co 9 y 1/ 9 mic M^Mffi £ tiX & a ifc, ^e — 

^ ffj «p # gfc (4 , m^-^^^ihft-^^AiJ^tlfc^, 31 V v> y co S yj Ift /5 s ^ E IS -f" S Ml W 
cD^, ^*3>fyH:ltt5r iSrt«tt5. 
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[001 5 ] 

r. co m fife fc J: ti ff , it ffiE * — ^iciOxy^y©^ ^ $r*^,^^/W=¥(c^^LT^Jtti^ 
( 3§ * fliij ft ) xy^y©$fetFI^SIt^5 t * fc , 31 v ^ 

^^?g|g^fS]^^[lIte-r?,W^»^-s ^t = ^/H:ltt50T v co i§ « B# PbT St S < t? 

t , a * & < ^ > i? > <d £ m b# m& & m T' # 5 o 

[001 6 ] 

( it * m e <d m w ) 

It * If 4 4 fc f4 5 fc IE ft L fc 3i ^ V s > M $ fi V N T , 

^ f^; ^ 3i > is > <D Q m B# fc ^ # ^ ;H; a * L T 5 W {4 , m >■ s? >- ft f* 

t^A^jtit^ m -tn * - * & en 3 * co a * * m it -r 5 r t % # it 1 1- 5 . 

r. co * ^ ic J; ti si , ^^^^^^^[c^it-rs (^^^^lUte^:=o) * T* , IIS^-? 
^ fa ft $ ti 5 r. k a* & ^ co t* , iyy>^fe^(c^?-^!ij;5fffei^|jfctL5r ^li 
& < , ^«j^^x^coft«(ttSr|p)±-C#So 
[001 7 ] 

( n * m 7 <d m w ) 

it * 3i 1 ~ 6 ie ft l fc far k co 31 v i? y f& m m g fi , 

^v^>-co»ih&t)«s^tt^gft©j^t-53i^i?vaibffih/w^»j^^xA{cffiv^fe^ 

it^^^ittiffih/S^ib^^^ASr^ft-rs^MT-fl, ^ i? ><d i& Wj \s\ Ik ( g ft it 
« © S *6 » EI * ) 3 s # < ft 3 fc * , ^oxy^yllif^/sfel-yxrA^f lt5* 

po fc *f l , tt * 3i 1 ~ 6 [risftLfc^tu^co3i>i?^^iti^e§rffiv^sr t a m * x m 

"f fc 5 o 
[001 8 ] 

( If * 9 8 CO S§ PJ ) 
ft * m 1 ~ 7 f£ fE ft L fc {»r fl CO 31 v > ft B (c *5 ^ T N 

^--^ftiJffli^SJi, * * - * ©f^KiSm* fc t4f^ftE$p a l fc «£ 9 % ^ta^Mciltei? 

* * - * co ft ft EI W 4 (4 fls ft B# ft m «t 9 , :/ 7 ~> co ^ *S . ftOKW-feft^JEYbi-afc 

» , * n ^ C T ^ ^ =« ^ ^ ^ ii S i" S S ^ O {60 ffll tt « ^ « 3E i" 5 ^ i: ^ M * L o 
[001 9 ] 

ft * 31 7 (C IE ft L fc 31 > i? y it Wi m M Ht , 

* - !? WJ liP # © i4 . If oxyv?^fei^t, 31 v v> v g 5b it / S Ht ft ^> ^ A (c J: 5 

ii^CDm^v?>-^ftH#(Ci:b-<T. 3i^^>-gftffih^©?f^ftB#<Z)^^S3^Vv ? vA#^ s e 

< * 9 , xyv?y©it,J;^^Sf<^50t\ ii^C03lV>?^^ftH# < Jr3lV>?^gft^ 

[0020] 

( K5 1 15 * « ) 
H 1 Sxy^yfeigl 1 co[iis&lilT'fc5 0 

Ii*K5tOt, 3i>-^V2^^ft$^5fcfeco^^-^ (Tlt5) * ffi ^ , ECU 
3 (^^i^co^e-^fSJffil^©) (cj;9gftfiJ«i$tL5 0 
[ 0 0 2 1 ] 

31 v > g ft fit it / |f ^ ft -> * x A <t 14 , M X. f4* * m it A ^ m O "t? ~ H# fif Jh L fc B# 

% - b. 31 > t? y 2 * g ft flt it * it , <d & s mfe<DteWi2ki i ¥&miz£tiitf$ im*.t£m 
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m # t>zf u — * ? fls frb T ? ± /V ^ [C |@ # x. fc 9# ) ^ ^ V 2 Sr S ft W ^ S *6 

fb^-tir^a^^^^ y ^ f A T* 5 o 
[ 0 0 2 2 ] 

^ ^ — ^ it . IsIte^Sr^^i'SS^^^it^^^ ^4ir, r co ItC gfE — ^ 4 — co ffl « * gft 
SrON/OFFtStl^^yf 5, RU — ^ fa ? 7 y ^ & 1i Z> V si-- ? fc^mm ( H * 

E St * - ^ 4 Ht , tl^4ailSM^tt, :^t»f a J:I?iJ(:g 

«sjifci*3^/H b t s nm+ 4 a 1 3fe #1 t « m £ ti it & # = 4 a> 4 c i-e^sft 

[ 0 0 2 3 ] 

"5rtb-r-5Wi5^^5bi:. !ORli8^5 b iotBt ( K 31 ) 1- Z> ® M J 

5 c t Srft5I*P4«fi£-eS)5. 

ECU3!±, 32>i?>#}«/f?ltfg-§-. *^-^tMft3««$tt±J-r3«M-fe^1?-6© 

2 © ^ ? 1/ ? fiLM % Ik tiiir % ? 7^^ti-feVt8 ©^ffl-ff-^-tMSA* £ ft , ^ ft *b © ft 
^- U: £ <5 v<> T , tl^'f 5l:lflt!l«it5i:#i:> ^|3^f;V4 c fciStSlIS 

[ 0 0 2 4 ] . 

Jfc Id , ECU3ia5iy^>Mllgl OilP¥IR«rSl2 t*t7B-f t- h (£ * <5 

s t e p i o-ECuaicxy^y^fiiff^AAStiS. © ^ ^ ^ ftfi ii . I 
G * ^ y ^ (H^-fr-f) © O N * f£ (ii^w^^-^^^tt) K.tSJ&l&fS-f^.&SVH:^ 

[ 0 0 2 5 ] 

S t e p 1 l - 3i 5? ^ *& » *s rT 16 5 sS» Sr fU ^ 5 . :©fl£ft, ^iiiiyv*y^)E 
B#0>S#»££Slhi-5fc«>[;:2SllB£3x ; 5o ^ o T . xy v5y@tet = 0 ( m > v> >■ 2 

stepi2--^># = ^/v4c(cam-r5H L ^*»{t^#^[c^:#<-t-?. 0 r ft t £ , it 

at * — ^40#*JK*t|fe*»!:*iin^<5 (B3>1) o 

S t e p 1 S-li^-r 5lrON ( fib # =« -Y ^ 5 c tit) LtE^a^/M bSO= 

fl?4 a t/<yf y « M £: il 1 "T 3 0 
[ 0 0 2 6 ] 

Step 1 4-X^-^©gl (EM*— * 4 a* ehe l fc. a» s a» ) s-fltts. 

S t e p 1 5-** — *dSfiftL*:&, ^ n ^> ,v 4 c tilt 5 *Ilil^ft^C9J« 

t5. tt«t* — ^4#5|iHEftH*6-t"5i:, EM*-^4tMft5S§A 
5:tt\ 3i V v 5 > 2 Sr IE » -T 5 * t & £ 4 b ^ * 3 s % f* * ft » A»lca;^5?V*&ftSr 
[ 0 0 2 7 ] 

( if? i 3i 3£ m © & * ) 

*Stfi©xyi/y^iigt l Ttt, 3iVv J ^^KifB-i-^A^l^ft5t> ^fa^*4 c 
M M \c ± -h ± & -5 £. t f± 4 < , # a m © ±f t * ic % tij#h/u UUgJP-fS C * 

, B3«*ft^57tt < E^it*-^4©tU^3b/I^^^^-r) . ^ ft iC <fc <9 , EM* — ^ 

r £ as © -e x ^ * — * ft ffl 14 £ it t% t? # 5 o 

[ 0 0 2 8 ] 

( m 2 H 09 ) 
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[ 0 0 2 9 ] 

Step 2 0-^7y^fiflft#A*Jtlfc^§i^flJft?. o 

s t e p 2 l-A^Sftfc^v^teBfa-S- (^7^^{igff-S-t*ic[Eltei6:m^-&fflv^ 

. r. r. -e a , 05 ( b ) fc ^ -r m k . * 7 v ffi e m © a tj b# &i e> m s m m a t x g 

b fc b# /£ fld fp m «P SB i -T 5 o 
[0030] 10 
S t e p 2 2-^ia^4 c0>JlttttflE«rBf3£X9DOA t 1 i *J#Pi-S (ll^^/M 

bl:#t5it*^i®*^ll:ltt5) . r O0ff»r B 1 A t x , tt, EI ifcft # j£ 
S t e p 2 3-xyi>y2oMiii^TLfe^f ^IrWttS. 

S t ep 2 4-iy v ? >2cD^ttl^T^ fig §g £ ft fc ^ , ll^^fyf 5&OFF Lt^ 

* - * ^ © a * & fgc jt -f 5 o 

[ 0 0 3 1 ] 

* IS Jfi flit- J; ft fi * ^ 9 y^y^l^t-iy v'y 2 ©ii/ffligia D 31 £ -T 3 ;H I? 
StlCf )£LT^t3^;V4 c lCiS«£*L3!H8««E3r3fj£WIBA t t x 7^ (T ft"J #P "T 2. 

r i C i ►) , @5 (c) «II^77-e*fSt > it ^ * - ^ 4 © |& £ h /w^ 3* #p $ij £ ft 20 

o 

[ 0 0 3 2 ] 

( * 3 * jfe #d ) 

*itMii, 1 y & is flt jh b# © s s# ra * m Mr -r 5 - m -c $> 5 . ^ © $ ij w # j« *■ b 6 m * 

S t e p 3 0 ■■■ E C U 3 {Z 31 > is > W it is S=r & A t) £ in & <, H © 31 V > W it ft {4 % I 
G*-f-.y^©OFF Jftf£ (a^O^V^^ffih) {C £ 5 iMf ^ , *> 5 V^lix a 5 y i/ 

[0033] 30 

Step3 1---^#3^/V4c(Cil«-t"-5 (0 7 #1) „ 

S t e p 3 2 ••• m > S 2 # f» it L S A> £r -f 5 „ r rt'li, 31 >- i? V m <E ^ i? V 

f- 7 ©ft £ <9 *IJ^-C# 3„ r ©¥U j£*£:ft # N O (ocv 2 #f£ih LTV^iV^) ©# 

^ H: , S t e p 3 1^19, flSfiSaSYES Step 3 3^Itf t 

s t e p 3 3 ••• m v v jul ifi w m £ ft tern , ^ta^;i,4 c -N®Itl:ff±t5o 

[ 0 0 3 4 ] 

* H JS M j: ft , xy^y2oS6tI^t = ^/M Ittsrtia^ ^ y y 
^■as*i*ofc*, iSffi^e-^4{ciSfiJiij7J (XftiWIb) a* # b ft 5 7i: , 07©*i^ 
7 7T*^fi(c, :t ^ >- 2 © £ ?s H# PA £ g *g t? 5 0 r. ft <£ 9 , 3i^i?>^:^||tj^T- 
©B*IB«r«*&T?** J.oini/^>-2©j^Sl£B#Jc3g£ft5^^©^±B#P^£^<7?#6 0 40 

*5 , S 7 t^tii^77li, ^•# = 'f^4c^(75ii*^^*L^V^H#(753iVv?>[Hlte 

t(Df ft^^ttcOT, * H Jfe #!I (i»^77) ittiLT^fi^l1*ft<4S:i?ri 
[ 0 0 3 5 ] 

* *j , ^mmmxa , =c > ^ ^ & it ft -*§- ^ a tj $ ft ^ % , ^ 7>7f ^s^5ii^t = ^ 

4 c^©a«SrBBtt-t"S«*lB«UfciS, 3i v i? > 2 © ffl ^ [S] fls a» @ *5 i" 5 W HQ CO 7^ 
a*«lcxyi;y 2 © 35 <E B$ M S: $g *t "C # 5 . 

* fc % xyi/ySfi^|;^|a^;M c|CitL-Cl/^r B m, ai^^^^tftft^^AT:;* 
ft-Ct, liL»g^-^ 4 SrSeft-t-S fc*©iiS (tl7^- 7 f 5-©ii) ^riitSr t 50 
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as a * L v> „ roi^, a: v v 2 as * ^ in flt ih -f -6 * T- f4 % it «t * — HiiglJjxS 
£ i: # & V> <D -x? % xy^yseSFlcx^-^IUSB^l^tT^ftS^ift^^ , tt -> 

[ 0 0 3 6 ] 

( ^ ^ m ) 

± ib © mm m -e i* ^ * * - * © # » 0 % * it « # n b# fa k ± 9 , y 7 -><o m *§ ^ , 1©^ 

W- « « «s * ft -T -5 tc fe, ^^IcECT^Sa^/M c ci m-t 5 If ISS©ffl|iftf?;I 

£ fc v xny V->^fAS:f f t5*it'li, il ^ CO 3i ^ ft H# SC ft; T , ai^-v 5 ^ 

g tb ff ih ^ co if £6 lb b# co # as a: > v 5 ^ a as g < & 19 „ 31 > s? >- 2 co *> ± as <o a* < & 

[ 0 0 3 7 ] 

1 nmmx'te, * & w <d =^ >■ v ^ tfemmw 1 ^xa^yj/^f tswtretL 

* , * ^ — * fi . xy^y20^7>-^tt2a t t^iilg ^ tit ^4 < t t « *. 
ii 31 ;x co ^ k° — ^ ^ £ 31 >- >- 2 coy ^^^^rtcPi^.-g-^-e-^a^co^-^S;^ 

* — * &&m-r % z. 1 1> Rr«g tf *> 5 . 

[ 0 B co fig * ft ft ] 

[hi] 3i^^v*&»asitK)iHiKHtf*>« (iiiiM) o 

[12] ^v^^tt»i*olW#P#)liiSr*i-7ci— ^•■r—h-x»*>a (JSiHIW) o 
[113] EsfE^e — ^co#a*:i:ffi^ih/i-^co^<b^^i-^77-t?fc5 , 
[04] ^y^^r^-^tfcOSlJ^l^Jli^^i-^P — — h "C 5 ($2IIM) . 

[as] ^9v#v^tpcofij^i^^^^-r^-r^^^-b-efc5 (m 2 mmm) „ 

[06] 3i^v?>-#ihB#cO$lJ«#)II^^-r7D — ^-v — htfcS ( 31 3 H #!J ) o 

[ «f * co aft w i 

1 ly^yfetSl 

2 xyv'y 

3 ECU(^--^flJtP^S) 

4 ESE^ - ^ 

4 b a: m => -r 
4 c m = -< 
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[01] 



[02] 




—3 




> 


YES 












im 3 ] 
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